Abstract This paper describes the current development status of our SSL team, AIS. Throughout 8 this document, we present the design and implementation we have got so far, showing the 9 electrical, mechanical and software topics involved in our work, which were designed according to 10 satisfy the RoboCup rules. In addition of giving details on the current development, we present 11 some insights on the main challenges that have been identified and tackled in recent years with the 12 consolidation of this team, in order to foster other forming groups around the globe. 
Introduction

15
Innovación y Robótica Estudiantil, which is the affiliation of all members on this team, has been 16 founded in 2001 and corresponds to a self-organized group of students from several faculties, such 17 as Electronics, Informatics and Mechanical Engineering departments at the University (UTFSM). This 18 RoboCup team belongs to one of several projects from this aggroupation and is conformed by 19 students with different specialization areas such as computer science, control, and automation, or 20 power electronics, but also on a multidisciplinary approach including students from mechanical 21 engineering, as well as industrial engineering students. 22 This SSL team follows the nature of the host students initiative, starting from its multidisci-23 plinary constitution, the self-organization and motivation with professor advises when required but 24 managed independently from any professor funding project, and trascendence over generations 25 renewing its members with a constantly growing development and enhancement, and making 26 both research and development works, like [1] where a previous generation of the team applied 27 reinforcement learning on the goalkeeper task. 28 This document describes our design and the implementation we have got so far, showing all the 29 work made in the different areas involved in this category.
30
In particular, we describe the mechanical design, electronics design for different devices and 31 algorithms implementation for the (robotics) team coordination, also including the expected imple-32 mentation we are planning to reach by the time of the competition.
33
Mechanical Design
34
The material selected for the chassis structure is chosen by means of priorizing the collision 35 resistance, so an aluminum base is used, while supports for the wheel motors also consists on 36 four aluminum blocks and a second floor of polymethyl-methacrylate (PMMA) which stands for 37 supporting the battery. Then, a third floor is designed also of PMMA, with the aim of supporting the 38 PCB and also isolating the battery and PCB. Finally, the cover is 3D-printed on ABS material. The circuit that is shown in Figure 3 is used for the kicking system. This consists of a chip charger According to RoboCup rules, the robot is allowed to cover up to 20% of the ball. Experimentally, it 79 has been proved that it is easier to catch the ball when the dribbler has a slight curve to center the 80 ball on its own. So, this design involves two diameters, D1 and D2, and based on this information, 81 maximum height possible is calculated obtaining the following expression:
where and corresponds to the ball diameter and maximum coverage of the ball, whose 83 relation is illustrated in Figure 4 . and automatically center the ball with a 3D-printed support structure. , defined by the geometry of the robots, obtaining
where is the wheel velocity vector, which divided by (radius of the wheel), it is possible to 101 obtain the angular velocities of the wheels, . This is the reference variable to the control speed 102 system shown in Figure 6 , and by obtaining direct measure from the hall sensors of the motor we 103 can obtain the input error variable to the PID. Then, the controller generates a PWM as output in 104 order to set the wheel speed. It is important to note that is treated as an absolute value because 105 the direction is set by enabling or disabling certain pins on the driver controller.
106
Software
107
Diagram depicted in Figure 7 shows a general overview of the system, where we implement a 108 high-level AI decision making in order to decide which is the best action to take from a set of high 109 level preprogrammed plays based on the game state that comes just from the vision receiver.
110
Then we have a low-level path planning algorithm to choose the best path in order to execute the 111 play avoiding obstacles. This is implemented on the desktop computer in charge of making the 112 centralized decisions for every robot. Specifically, the SceneRater evaluates conditions as which team has the ball, whether a team has 131 or not high and middle chances of making an annotation, the partial position of the ball in the field, 132 which team is closer to the ball, among others relevant features.
133
The PlayChooser, after receiving the vector of detected events, evaluates all pre-defined game- 
138
Each game-play is described by a set of roles, one role for each agent, introduced in a priority 139 Proceedings of the 4th Congress on Robotics and Neuroscience order in case of using fewer robots than the maximum allowed. Each role considers a set of actions 140 to be developed by the agent, as moving, receiving or giving a pass or shooting to the goal area. The best method tested was Rapidly-Exploring Random Trees (RRTs)which consists on expanding 156 a tree on the target zone, avoiding to add nodes that could produce collisions with targets. The 157 added points to the tree are randomly chosen with probability in a straight line to the target, 158 and with probability (1 − ) selecting a random point on the space, making more exploration and 159 avoiding to get stuck on a different location to the target.
160
For improving its performance, we have implemented and tested some of the algorithms based 161 on RRT, way-points, smoothing and some extensions like RRT* presented on 2011 [3] . important to be prepared to chase and face the ball in the most efficient possible manner.
181
Next challenges for this team in order to qualify for the upcoming world cup in addition to fundrais-182 ing for participation, include fine-tuning of robots which were already capable of playing matches 183 and even winning one of them, following with the appropriate prototypes replication. 
